Binding of oligopeptides to d-AGATCTAGATCT and d-AAGCTTAAGCTT: can tryptophan intercalate in DNA hairpins?
The interactions of three tryptophan-containing peptides, KWK, KGWK tert-butyl ester, and KGWGK, with two self-complementary dodecamers of the same base composition but different sequence were studied by UV, CD, and fluorescence spectroscopy. The oligonucleotides, d-AGATCTAGATCT and d-AAGCTTAAGCTT, contain tandem repeats of the recognition site for the restriction enzyme BglII in the former and HindIII in the latter. Thermal transition data in dilute solutions and in 0.01 M NaCl indicate these dodecamers to be present in hairpin forms. Binding of peptides to these hairpins was followed by tryptophan fluorescence quenching titrations at 10 mM Na+; the data suggest intercalation of the indole ring. The association constants for the peptide-oligonucleotide (PN) complexes are an order of magnitude higher (10(5) M) than those reported with polynucleotides [10(4) M; Rajeswari et al. (1987) Biochemistry 26, 6825]. The pentapeptide, KGWGK, discriminates between BglII and HindIII sequences with higher affinity for the HindIII dodecamer. The CD maximum of KGWGK, at 220 nm, is drastically diminished upon interaction with oligonucleotides. The ellipticity at 220 nm is halved at 10 times less P/N ratio with the HindIII dodecamer than the BglII dodecamer, suggesting stronger binding to the HindIII dodecamer. The results are discussed in terms of two different modes of binding of oligopeptides to the DNA hairpins.